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Title: SPRAYING EQUIPMENT 
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Box Patent Applications 

Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 



PRELIMINARY AMENDMENT 



Sir: 



Applicants herewith submit this Preliminary Amendment to the application filed 
herewith, for consideration prior to the calculation of the filing fee, as follows: 

IN THE CLAIMS 

Please amend claims 5 - 8 in accordance with the following rewritten claims in 
> clean form. Applicant includes herewith an Attachment for Claim Amendments showing 
a marked up version of each amended claim. 

CLAIMS 

5. (AMENDED) A device according to claim 1, characterised in that there 
( are several said further containers communicating with a common said mixer (6); 

- and in that the control means modulates the proportional flow rate of each of 
the different additives in response to the amount of solid product. 

6. (AMENDED) A device according to claim 1 , characterised in that a flow of 



Q ^ ^ji^ 3. '7 U; CI 7^' .„ O S f 1' 

ANNONIER 

Preliminary Amendmeni 
Page 2 of 5 

gas is provided to the spraying means to assist the spraying at a constant rate. 

7. (AMENDED) A device according to claim 1, characterised in that, in use 
of the device, liquid is pumped by the diluent pump (3) from the diluent container (1) as 
far as a diluent flow meter (4) and then introduced into the associated diluent regulation 
valve (5) before being introduced into the mixer (6); 

- in that liquid is pumped by the or each additive pump (3) from the additive 
container (2) as far as a flow meter (4) for the additive and then introduced into an 
additive regulation valve (5) before being introduced into the mixer (6); 

- and in that the mixture of diluent(s) and additive is sprayed by an injector (7) 
with a constant flow rate assisted by a flow of air (8). 

8. (AMENDED) A device according to claim 1, characterized by several 
spraying systems (7) each able to be adapted to the throughput of solid product. 
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REMARKS 



Claims 1 - 8 remain pending in the application. Claims 5-8 have been amended. 

The purpose of this preliminary amendment is to remove multiple dependent claims 
from the application to reduce filing costs. Consideration of the application as amended is 
requested. It is submitted that this Amendment places the application in suitable condition 
for allowance; notice of which is requested. 




Respectfully submitted, 



W. R. Duke Taylor / 
Attorney for Applicants- 
Registration No. 31,306 
(248)641-1600 



Harness, Dickey & Pierce 

P. O. Box 828 

Bloomfield Hills, Ml 48303 
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ATTACHMENT FOR SPECIFICATION AMENDMENTS 



The following is a marked up version of each replacement paragraph 



and/or section of the specification in which underlines indicates insertions and brackets 
indicate deletions. 

5. (AMENDED) A device according to claim 1 [any one of claims 1 to 4], 
characterised in that there are several said further containers communicating with a 
common said mixer (6); 

- and in that the control means modulates the proportional flow rate of each of 
the different additives in response to the amount of solid product. 

6. (AMENDED) A device according to claim 1 [any of claims 1 to 5], 
characterised in that a flow of gas is provided to the spraying means to assist the 
spraying at a constant rate. 

7. (AMENDED) A device according to claim 1 [any one of claims 1 to 3], 
characterised in that, in use of the device, liquid is pumped by the diluent pump (3) from 
the diluent container (1) as far as a diluent flow meter (4) and then introduced into the 
associated diluent regulation valve (5) before being introduced into the mixer (6); 

- in that liquid is pumped by the or each additive pump (3) from the additive 
container (2) as far as a flow meter (4) for the additive and then introduced into an 
additive regulation valve (5) before being introduced into the mixer (6); 

- and in that the mixture of diluent(s) and additive is sprayed by an injector (7) 
with a constant flow rate assisted by a flow of air (8). 

8. (AMENDED) A device according to claim 1 [any one of claims 1 to 5], 
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characterized by several spraying systems (7) each able to be adapted to the 
throughput of solid product. 



• 
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SPRAYING EQUIPMENT 



The present invention relates to a novel piece 
of equipment for spraying a liquid additive composition 
onto a solid product, for example a foodstuff. It relates 
5 more particularly to apparatus which allows homogeneous 
spraying of very small amounts of a liquid constituent 
onto relatively large amounts of solid product. 

The term "solid product" as used herein is 
intended to embrace a product in the form of pellets, or 
10 in the form of a crumble, or in the form of a powder which 
can be used to form a mash feed. 

A preferred application of the present invention 
relates to apparatus for spraying liquid food additives 
which are to be present in the foodstuff in small weight 
15 amounts and which consist essentially of enzymes and/or 
vitamins and/or carotenoids. The said additives are often 
added in very small quantities of the order of a few tens 
or hundreds of grams per ton of foodstuffs. 

In the prior art there are various examples of 

2 0 mixing additives to a major constituent, for example in 

US-A-4108335, US-A-5516625 and DE-A-4413249 , 

Where the major constituent receiving the 
additive minor constituent is in solid form it has been 
proposed previously to dilute the additive in a carrier 
25 liquid, for example as proposed in WO-A- 97/16964 . Another 
example of dilution of the additive is disclosed as one 
optional possibility in Patent EP 789291, where there is 
described apparatus comprising: 

- one or more thermostatted containers which 

3 0 contain the enzyme which may be in pre-diluted form; 

- a system for extracting the liquid enzyme from 
its container; 

- a flow regulation valve; 

- a flow meter with high sensitivity; 

35 - an injection system which has an adjustable 

angle of atomization; and 

- a microprocessor-controlled electronic system 
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for regulating che dose of the liquid enzyme, 

Altiiough cixis spraying system, which is very 
efficient and has been used commercially for many years, 
allowed the introduction of a liquid food additive which 
5 might be in pre-diluted form, it was not constructed with 
a view to allowing continuous variation of dilution. With 
use it appeared that this system was not perfectly adapted 
for enzymes which had to be introduced at different 
concentrations, or for the introduction of several 
10 different constituents which are mutually incbmpatible, 
whetiier from a physical or ciiemical point of view. 

Thus, the introduction of additives such as 
enzymes in aqueous solution could not be carried out ^ith 
the concomitant introduction of additives in lipid form 
15 such as the vitamins A. or E, or proteases could not be 
introduced with protein enzymes - 

In the prior system, the dilution of the enzyme 
was determined in advance and the quantity of diluted 
enzyme was adjusted by the microprocessor-controlled flow 
20 meter to be related to the amount of foodstuff which 
passed on a conveyor belt. With this system, there was a 
constant adaption of the flow rate of the spraying flow to 
the amount of dry foodstuffs transported by the conveyor 
belt. 

25 However, it has now been found, unexpectedly, 

that it is easier and more advantageous to adapt the 
dilution of the additive in the diluent (water) both to 
the amount of dry foodstuffs transported by a conveyor 
belt and to the flow of the additive so as to keep the 

3 0 total spraying flow constant for a constant flow rate of 
dry foodstuffs . 

Thus,, the present invention relates to a device 
for spraying an additive diluted with a diluent therefor, 
consisting of; . ' 

' a diluent container; 

- a further container for a said additive; 

- at least one mixer; 

- conduits communicating said diluent container and 
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additive container with said mixer for allowing the 
dilution of the additive by the diluent from said diluent 
container; 

- spraying means connected to receive the output 
^ from said at least one mixer wirh a constant flow rate 

and to spray it at a spray zone; and 

- means for transporting a solid product to- said 
spray 2one to receive the additive; 

- wherein in said conduits there is a respective 
regulation valve per liquid associated with the first 
mentioned and further containers; there are dilution 
control means for controlling said regulation valves to 

■ control the rates of flow of the diluent and additive to 
said mixer, said dilution control means being responsive 
to the flow of solid product being conveyed by said 
transporting means to control the rate of flow of the 
xs additive in proportion to the flow of solid product, and 
being effective to vary the flow of diluent in response 
to the desired total flow rate of liquid to said spraying 
means to maintain a constant total flow rate; 

- characterised in that the spray nozzle is aimed 
towards a conveyor for a solid product to be sprayed, and 

20 in that the control means are in the form of a 

microprocessor responsive to the weight of solid product 
present on the conveyor. 

The present invention preferably employs static 

mixers . 

25 The transporting means may be a conveyor and the 

regulation valves may be managed by a microprocessor 
which, according to th.e weight of solid product present on 
the conveyor where the additive/ diluent mixture is 
sprayed, modulates tbe proportional flow rate of the 

30 different additives and diluent in such a way as to 
maintain a spraying flow rate which is constant and 
proportional to the weight of solid product. 

If, according to Figure 1, the flow is followed 
starting from the water contalneFnT. the liquid is pumped 

35 by the pxamp (3) as far as the flow meter (4), then is 
introduced into a regulation valve (5) before being 
introduced into the mixer (6) . 
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If the flow is followed starting from the first 
additive container (2) , the liquid is pumped by the pump 
(3) as far as the flow meter (4), then is introduced into 
a regulation valve (5) before being introduced into the 
5 mixer (6) . This is the case for each further additive. 

The mixture of water and several different 
additives is sprayed by an injector (7) with a constant 
flow rate assisted by a flow of air (8) on a flow of 
granules. Although the granules may be travelling on a 
10 conveyor, e.g. a horizontal belt conveyor it is preferable 
for them to be sprayed while dropping vertically from a 
pelleting chiller. Any other transport means for the 
solid product can be used. 

When several of the additives cannot be mixed 
15 together in the aqueous flow, several spraying systems may 
be individually adapted to the throughput of the 
apparatus, so as to give a variable application of each 
additive to the solid product, while maintaining optimum 
flow through the spray nozzle. It is evident that, even if 

2 0 the additives are mutually compatible, it may be 

advantageous to adapt several spraying nozzles to the 
outlet of the apparatus . 

The advantages of the present device are as 

follows : 

25 - homogeneous distribution of the liquid 

additive (s) onto the foodstuff 

- regulation of the flow rate of one of the 
additives without necessarily disturbing the functioning 
of the atomization nozzle 

3 0 - conformity with the statutory demands on 

premixed additives 

- mixing of mutually unstable products. 

It has been found that with the system of the 
present invention it is possible to achieve a wide 
3 5 variation in the flow rates of the various liquids, and a 
precisely controlled application rate of the at least one 
additive to the solid product. For example, the 
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application rate of any one of the additives can be in the 
range of from 1 litre to 15 litres per hour, and as an 
example it is possible for two separate additives to be 
introduced to the diluent water flow, one at the rate of 
5 1 litre per hour and the other at a flow rate of 15 litres 
per hour. 

In order to maintain optimum flow conditions at 
the spray nozzle, the flow of water will be selected so as 
to provide the required flow rate which may be in the 

10 range of from 20 - 100 litres per hour per spray nozzle. 

Using such values, it is possible to achieve a 
homogeneous application of from 0.5 to 1 litre of an 
additive per tonne of solid foodstuff granules passing 
through the apparatus. 

15 Although throughout the present application 

there is reference to a solid product to which the 
additive/diluent mixture is applied, this is intended to 
denote that the product is not flowable, and in the 
preferred use of the apparatus the solid product will be a 

20 dry product, preferably in granular form. 
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CLAIMS 

1. A device for spraying an additive diluted with a 
diluent therefor, consisting of: 

5 - a diluent container (1) ; 

- a further container (2) for a said additive; 

- at least one mixer (6) ; 

- conduits communicating said diluent container and 
additive container (1 and 2) with said mixer (6) for 

10 allowing the dilution of the additive by the diluent from 
said diluent container (1) ; 

- spraying means' (7) connected to receive the. output 
from said at least one mixer with a constant flow rate and 
to spray it at a spray zone; and 

15 - means for transporting a solid product to said spray 

zone to receive the additive ; 

- wherein in said conduits there is a respective 
regulation valve (5) per liquid associated with the first 
mentioned and further containers (1, 2) ; there are dilution 

20 control means for controlling said regulation valves (5) to 
control the rates of flow of the diluent and additive to 
said mixer, said dilution control means being responsive to 
the flow of solid product being con-veyed by said 
transporting means to control the rate of flow of the 

25 additive in proportion to the flow of solid product, and 
being effective to vary the flow of diluent in response to 
the desired total flow rate of liquid to said spraying 
means to maintain a constant total flow rate; 

- characterised in that the spray nozzle is aimed 
30 towards a conveyor for a solid product to be sprayed, and 

in that the control means are in the form of a 
microprocessor responsive to the weight of solid product 
present on the conveyor, 

2. A device according to claim l, characterised in 
35 that one or more conduits connecting a diluent container or 

an additive container to a mixer are associated with 
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respective flow meters. 

3. A device according to claim characterised in 
that there are several additive containers (2) connected to 
said mixer, each said additive container being associated 

5 with a respective additive flow meter (4) and additive flow 
regulation valve (5) 

4. A device according to claim 1, characterised in 
that the or each mixer is a static mixer, 

^ A device according to any one of claims 1 to 4, 
10 characte<cised in that there are several said further 
cent ainerss. communicating with a common said mixer (6) ; 

and\in that the control;, means modulates- the 
proportional r3k)w rate of each of the different additives 
in response to t^ amount of solid product. 
15 6. A devicV according to any of claims 1 to 5, 

characterised in th&t a flow of gas is provided to the 
spraying means to- ass\st the spraying at a constant rate. 

7 . A device acco^ing to any one of claims 1 to 3 , 
characterised in that, ik use of the device, liquid is 

20 pumped by the diluent pump \ 3) from the diluent container 
(1) as far as a diluent flow rtketer (4) and then introduced 
into the associated diluent rWilation valve (5) before 
being introduced into the mixer \( 6) ; 

- in that liquid is pumped \by the or each additive 
25 pump (3) from the additive contairiter (2) as far as a flow 

meter (4) for the additive and tn)en introduced into an 
additive regulation valve (5) before iDeing introduced into 
the mixer (6) ; \ 

- and in that the mixture of dilue(nt(s) and additive 
30 is sprayed by an injector (7) with a cbnstant flow rate 

assisted by a flow of air (8) . \ 

8, A device according to any one ori claims l to 5, 
characterised by several spraying systems (V) each able td 
be adapted to the throughput of solid product . 

35 \ 
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This d^claraticn \s of the following type: 

origi3wl Q design Q supplomcatil 

j [ divUlotml conrinuntioti |^ coiitinunrion^in-part 

My/our rc^ldoacc, poit office nddrw md cJdxettfihip m. m staftrd below ntrxt to my/our djueie. 

J/wc b<r)icve J/wc am/arc the orijoxiai, fixst and sciI* mveoior (if only one oAme ifl Jilted bciow) or an odgpuul, first 
and joint inventor (ifpiur*!! ojimca wc lisicd bdow) of the subject ccwicicr which is cUiracd and for which % pausur I* 
aoufjbt oa the invcQlioQ cntidcd: 

SPRAYING Eotrn-MErT 

th« $p«clf1cAtton of wlucla (dicck one) 

[ 1 w^i filed on 

in the Uoitod States Patent aadTradrnjark Office as Appticatioa Serial No, 
and wa» ^miMided Oil (if oppHcabli) 

[~| w4i described ftiid claimed ixiPCTInlcmUcTiifll Applies ti^ rCT/£ POO/02 821 

Cded on 30 NXar 2000 

aod ax wnitndcd undtr PCT Article J 9 on ((f 

I/we hereby stetc fhat I/we h^ve reviewed and undmmnd the ccnimK cf the. tibovc idcudficd 
spccUTC:itiort, miludiug the cJaim.*;, aa ftmcndcd by any aincndinaif rcfcnrd to above. 

I/wc ackuowJcdgc ihc duty lo diaclosc infoimatian which h morcrbl to patEDt ability aa defined in 

37 C-F.R, 5 1.56. 

hoxby clotm foreign priority benefits iiodor 35 U.S.C § I i9Ctt>(dJ or 8 3C5(b) Of «iy foreign 
Bpplittttion(4) for patent or invmtor's certificate or wdflf 5 365(a) of any ?CT Jnttsmational ApplicaiioD(s) which 
dcsigjjaftrd at least one country oihetr lhaa the United Stntct of Amoricfl^ U/stcd below and hAvo bUo identified below 
atvy foreign AppUcation for peic AC or iaventor'a ceitifiirftte oc rCT Inienrw-tlot^el Application having a JUiflg date 
before that of ctie nrppUoaiioti oa which priority l*i otAimcd; 
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COlVlBT?»nED DECLARATION A^^D POWER OF ATTORNEY 



PRIOR fORElGrv/PCT APPUCaTION($) AND ANY rRlORTrY CiALMS U^fIIER 35 VJ$.C, 6.1.19 



1 

AppUcadoQ No. 




Ftilng Dale 


Priority CUimcd 


Yes 


No 


9!>t>H43 


FR 


2 Apr 1599 


X 




PCr/KPO(y02822 




3Q Mar 2000 







hereby cUim the bcucfii uodcr 35 U^",C S 1 19(e) of Any Uniad Saicji Provisional Applicatioj\(p) liscod Ixlow: 



XJNniEO STATES PROVISIONAL APP^CATlO^<S) 



AppUcaCion No. 


Filing Date 







1/we hereby claim the benefit under 35 U.S.C. $ 120 of ajiy United SmeA Apj5liOfiCioQ(ii) or § 365(c) of amy PCT 
latdUflCtonal Appllcatlcra(?;) <l<wigjoaittr\g chc United SciCrn of America, Ikrcd below mdl, imofer tJic subject nwnct 
of each ofihccUunB of thM npplicaiion b notdlicloficd it tbc prior United States or PCTlatematLoruJ^AppllcritlaA 
la the inaimcT provided by tna fiiBl para^pb of 35 U.S.C 5 112, 1/wc ackjiowlRdse thu duty to dijJcloKc 
infannatioD which is material to patent ability as dcGncd in 37 C.F,R. S l-5<> which bcciuaae available between ihc 
filing dacr pf the prior applicat ion and the tjatioiwl PCT inrcnwrionnl Hling date of iliis application. 



PRIOR UNITKD STATKS/PCT INTERNaT10N>Ix APPL1CaT10N{S) 



Application No. 


Filing Date 


Status 
(patcnccd, 
pepdin&^abaodooed) 


PCT/EP00/O2S22 


D0Mflr2000 











i hereby appoint Ronald W. Wiagwow, iUg. No. 29,597, aivd each principal, momcy of counsel. Mioclnte aiwl 
canploycc ofHamcw. Diclcey and Pierce, P.L.C., who is a irgislcrcd Patent Anoracy. my Bttoracy with: iuH power 
of subidtufciaa and nevocaticm, to prosecute this application >nd to tmnsacT all buflinesfi in (he Paicnt and TradciaaiJc 
OlEcR connfcrM therewtth. T recfu^^st ihr. Pxmnt undTrAdematVc OfUcc lo direct all correspondence and telcpbione 
calhi relative to to application to Hrnicsi, Dickey & Picro, PX.C, P.O. Box BloomflcldHQlfl, Wlchlgan 
48303 Teh (810) 64 U 1600. 

Vwc hereby declare tha all atahnucnu mad^ hotertn of my^our o>vn Tcnowlcdge are true imd ihnr all jc^rcmemti noade 
on izifontution and belief are bcUevcd to be true; and further ihar ihcjo riaicmcnts vpTTit: imdo with the Icnowledi^e 
that willful faUc utoteroeritt xnd th« like m made are pnnUh.\blc by fine or fanpTi^onment. or both, uoder 
IS U.S,C H 1001 and that fuoh willful false fltatcmctOa may jeopanh'ac the validity of the apphcjttion or any paitcnt 
issued ihcrcon. 

, Customer No. 27572 

Harness, Dickey'^Trefce, P.L.C. 
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COMBXrOEP nKOLAJ^TIQN AND PQWEK OF ATI OIW£Y 







Invontore Siga*tux« 

FuD xiame of Cr»t/»a1c iirvcittor 




BONIER 



Date 



Citscnship 
RcsidcoccCCify) 
Po.^t Offico Address 

Full oamc of ^lud invcnior 
Citxctisbip 
RfiSidenceCC^ty) 
PoQC OFiicc Address 




■ Full ixame of 3rd inventor 
Post Of5cB Addrese 



92160 Antpny Fxrmcc ^ 

Aventis AouhaI Nutririoa S A. 42 Avcnum AfjAtldc Briondtf 92160 
Antony Frnocc 



Date 



Francif 

92 150 Antony France 

Avcfltif* Animal Nutrition S A. '*2 Avmic Aristidc Briondc 921 60 
Antony Fr»»ca 



Date 



MA LIARACH CAPDEVILA 
Spiin 



Darcclona Spain ' 
C/Anmu de Corco 49 OSJfjO Mftnlleu Barcckroa Spain/ 
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